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Electric atrength of ane A. M. Bonch-Hrucvich, 
M. V. Glikings and 11, MM. Hokhberg: JO Expl. Theoret, 
Phys. (U.S. Ss. R.) 10, 171-8CH0), --The authors In- 
vestigated the elec. strength of diffcrent compost mal. 
guses (F compas). The potentiats of ionization and ex 
citation are meaured for CCHP: Ske, SOs and CCLF. 
The comparison of the elec. strengths with corresponding 
ionization potentials and the mol. wts, shows that the 
elec. strength increases with the incressing mol, wt. 
But the increase of elce. strength {Is not elmply detd. by 
jonization potential and by the no. of atoma in the mol. of 
g2s (characteristic for the tnol. cross section). R.G. 
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Body of the Initial atages of the Maze -up and ef the decay 
of sinc sulfide phosphors with the aid of the paic 


maemo V. A. Arkhangel skiya, Aedes he 
lrucvich, N. A. Tolstol, and 2. P. Feogjov. Doklady 
Ahad. Nauk SNSR, 64, IST-QO(19 19), —-The fumines- 
eer cae, ae pat bie Can met) a) we the initially exponentilbitesay Ht ne case was 8 shart. 
78.) Uy, ant yas Ma GE WW @ ng) UD, felt te Loved Wttiitieseetiee dete tet Wath incrvassing Cente, 
tween 2 mica foils, in excitation by Tig S00 mp, was ine from doen: temp. upwatds, the far up curves Ph ee | 
vesti ated by the “partial times’? methedl (T. and fh., Irvest. Laced lof show haneapone ntial portions, preceding oF 
A Rawk SSS. Rey SOP. fide 13, No. 1/2( 140) ,applicn-” occasional y following the exponential branches; along the 
ie to a time range of 1078-107! sec. In the initial stages belles, ' ny ees then again increases; the min. of | 
of Land Hi, up to about 0.015 see., huminescence flares up if or ie 1, 18), anid 110", Na 1, U, and UL, resp. The 
according toun exponential iw J @ Je (1 = ert/r) and not area elk regularly with the temp. Along 
according to Lom Je (tgh at)® called for by t simple ¢ 1 bi rquere portions of the curves, the taponent a 
recomidnation theory. Ll follows an exponential law inctcuses with (emp., without ever approaching Uie valuc | 
only during the Ist 0.C8 sce. Four-fold increase of the 2 characteristic of hate stages of the deeay. fn the case of 
Il, the initial stages of decay are exponential with  de- 


: 7 aye = ie ” 
Calta at 20°, decreases ¢ by a factor of 2 for TL, and of creaning Wilh inctesing temp XS. Thon 


1.5 for The decay of TH is caporential at its eatliest — 
stage, with the sare value of y aedn the flare-up. The 
decay of TP and Lin not vaponential at any stage. “Sha 
applicability of ecquerel's law Boe tefth 4 al)® was 
tested by plotting @ =~ 1d 1 /dh against the tine ¢. 
For band he these plots deviate from linearity only during 
the Ist few millisee.. Lut hecone linear at later stages. 
With BLD, the grag is intially linear, th accountancy with 
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Primeneni= elektronnyxh lamp v exsperimental'noi figixc. 
1956. seo v., diagrs. 
bibliography: Fe. 44-420. 


Use of electronic tubes in experimental rhysics. 


PRE 72. V3B6 


Aeronuutical sciences and Aviation in the Sov xe iibrirs of vVoneress, 
1955. 
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1. BONCH~BRUYEVICH, A.M 
2. USSR (600) 
lj. Physics and Mathematics 


7. Application of Hlectronic Tubes in Experimental Physics, A. M. 
Bonch-Bruyevich. (Moscow-Leningrad, State Technical Press, 1950) 
Reviewed by Me A. Alekseyevich, Sov. Kniga, No. 6, 1951. 


9. FDD Report U-3081, 16 Jan. 1953. Unclassified. 
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Kinetico of initial stages a of stim 
erystal Pocephe iaagey grit clreserody tabove normal concn. the decay curves tend to Lovet = 
A. Arkhangel'skava, A. Mo Roach-Bruevich and N. A. jal. The 9 of excitation 4s proport orate 
‘olstol.  fseeit. Abad, NXUES SVR TSI Fis. 15, ‘fs and the st saat Sd ‘s Hehe shan. she ciuittied ea 
G TNTRA.— were : nerea: temp. the excita’ od. 
rote eth ar meter (cl CA. 48, 1000) on Zou oe cation decay starts at 150° for phornns =e 
‘IT phors. heated at 800° with 50 NaCt flux and contg. 107 Cu content below normal anid at room temp. for concns. 
to 10-9 g. Cu/g. ZnS. Photoluminescence was observed above normal, the decay becoming faster. The kinetics 
filled *of hyperbolic BE ni baying the cbahae we er 
i ; 1/1 + bt, B independent o} intensity, 6 ~ 
oe Se ey bite tea enieion tant cathode: we similar to the above-described kinetics of ZaS- 


bisa 2000-¥, elec u, whereas exponential photoconductors having Ae ~ 
mone ao gi cepretalads ts hyperbole lo ev'/e are similar to willenite and ponies cS 
Ie/(l + at)” where @ is independent of the excitation Changes ta Kinetics as a function Oe ae ee ond, 
intensity Z and \ (or c.d. and excitation voltage) and ¢ ~ changes pee Electron ona CA. ds 


©@ 0.5-0.7 for different concns. of Cu; also a ~ i? was meas 7 
,° 0.35-0.85) for cathode rays. The decay curve is 6043/). The sample is first stabilized oy Pontanting: t 
wot specific to the mode of excitation and initial stages ~for 10-18 mia. with the max, current. his he Tend r 
decay are the same for cathode rays and light excitation, can be described by Av = Ave/(l + Pb ptakialae or ake 
decay 4s accelerated when the “‘normal'’ Cu conct. are Independent of the c.d. The rate 
307* is exceeded. Below normal concn. the curves do not cond. is proportional to V/#. S. Pakewer | 


change in the temp. interval T = 300400°K so whereas 
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the law J ~ (2 + a8)~*. 
tly of the 


given moment is 
This vi i ogous to that of the photo- 
luminescence of the same phosphors. For every intensity 
of excitation with ultraviolt of a given wave length (315 o¢ 
365 mp), one can Gnd a corresponding é of the electron bearn 
o aes oe ie sree Nageonre carves will be 
ol, FP aay. milar. stationary intensities J_ are inversely propor 
rN 105}); : The decay of tional to the absorption coefls. &, Le. 140] FW ow RR, 
luminescence ot ee spy with ex Thus, 7 the goles bee coe, Be are meomn ge eat 
“u/g. was follow: oscillogra por sd sorption cocfls. & for elec § ca! etd. throug = 
cule har. Ebspil. Teoret. Fis. 19, 421(1960); Zavest. Abed. cidence of the relaxation curves, or by detn. of the ratio of 
a at equal intensities. For electrons of 2000 v., and light of 


313 mu, the order of magnitude of the ratio by /ke was thus 
as in photolumines- 
at the limit, « 


no. of electrons i: 
2 different impinging e 

fore overlap. By 

motecularity still 

relaxation time of cat 

sepa. at least by hundreds of at. distances; consequently, 
the spheres of excitation by clectrons must have macro- 
scople dimensions. N. 
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Change of the conduetJvity of cadmium sulfide on fr! 
radiation with electrons. V.A. Arkhangel'ska aan, it 
NaaeheDrevich, Doklady Akad Nate SSSR. 77, DF 
crystals of CdS, of a dark cond. less than 6 X 
107" ohm~!, were exposed to impulses of an clectran beam 


of about £000 v., and the induced elce. cond, Ao was re- 


corded by the method of Tolstoy and Ecofiloy (Zhur. Ebspll. 
Teoret. Fiz. 19, 421(1949)), Ao is a linear function of 
a/i (e.d. of the impinging clectron beans), except at lowest 
i. The deeay af Ao is slower the higher i. Thus, variation 
of ¢ from 1 ta 15 microamp./sq. cm. increases the half time 
of the decay hy a factor of 1.5. Jf iis kept const., and the 
irradiation has'been kept up for 10-16 min., the time for 


' the decay to a stated fraction remains const. aud is inde- 
“pendent of the c.d. of the electron beam, provided it re- 


mains below the original f, ‘This constancy is preserved for 
several days. For a crystal preliminarily irradiated with 
7o- JA wicroamp./sq. em, the points representing fog 
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5 (Ag/dae) asa function of log t (tute In’ Seez7, I Wrradsation 
with | and with 15 mjcroamp./sq. cm., lic on the same 
curve, up tad a 2X 10-?, Linear {ntl of log /Ae/Ace) as 
a funetion of fog ¢ fs observed between 20 and BU) sec. The 
relation fraween ¢ and the tine f,, necessary for the cond. to 


reanft (he slationary value doo is tnVi = const, The 
kinetics of the excitation of the cathodocond, of CdS follows 
approx, a timol, law. The agreement is strict with respect 


o the proportionality between T/fn and WE, where Eo» 
ntensity of excitation, fiken fo be proportional to 7. The 
levintion fram the required! proportionality between Ago 
and VE at taw £ (low #) fs analogous to the known de- 
generacy of the bimol. law of growth of the hotocond. in 
the range of low intengities of itumination. T Te decay 
of Ao in the range 0.001-0.02 sec. can be approximated by 
the hyperbolic law Ao = doa/(1 4+ at)®, The plot of the 
justantaucons relaxation times vs, log f gives « = 0.65 and 
da = 600, independently of i. The independence of a of i 
means that the dtcay of do does not follow the bimol. law, 
| which calls for Ac = Visi). ‘This sugrests that the 
| very nature of the cathodecand. changes when the cleetrou 
hombardment is discontinued. tn the range ap fo 0.02 
“sec., 0 increases proportionally to log. At Tater staces of 
the decay, @ evidently increases mare steeply than in the 
iniiial stages, in contrast Lo what is ustally found in lraminese 
cone. N. Thon 


x 


CIA-RDP86-00513R000206210008-2" 


ol 


ce cere ates ae ote met rmtemaremgntnn airt T 


"APPROVED FOR RELEASE: 06/09/2000 


Sas 


S ARS reais Peete CIA-RDP86-00513R000206210008-2 


HETERO TIRE ERED EET ere aae armen 


BONCH-BRUYSVICH, A. M. 
Depa i ees 


ed a eee eo 


t 


USSR/Physics - Gaseous Discharge 21 Nov 51 | 


ae ee 


"Oscillographic Method of Investigation of Gaseous 
Discharge With the Aid of Sondes >" A. M. Bonch- 
Bruyevich 


"Dok Ak Nauk SSSR" Vol LXXXI, No 3, PP 371-374 


Expounds on a simple oscillographic method for ob- 
serving the sonde characteristics which permits one 
to det the parameters of discharge quickly and 
with great aécuracy. Thanks V. A. Solov'yev for 
the great work which he carried out during adjust- 
ment of the wethod and procedures used here. Sub- 
mitted by Acad P. I. Lukirskiy, 30 Sep 51. 
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USSR/Electronics ~ Pulse Generators Feb 52 
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BONCH-BRUYEVICH, ALM, 


"Use of electron tubes in experimental physics" 
Reviewed by A. Markov 


Usp. fin. nauk 46 no. 4, 1952 
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BRUYEVICH, A.M.; NOVOZHILOV, Yu.¥., redaktor; VOLCHOX, K.M., 
tékhnicheskitt’ redaktor 


{Use of electron tubes in experimental physics) Primenenie elektron= 

nykh lamp v ekeperinental'noi fisike, Isd. 2., perer. Moskva, Gos, 

izd-vo tekhniko-teoret. lit-ry, 1954, 654 p. (MIRA 7:9) 
(Blectron tubes) , 
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BONGH-BRUYEVICH, Alekney Mikhaylovich; NOVOZHILOV, Yu.¥., radaktor; 


ULCHOK, K.H., teknnicheskty redaktor 


[Use of electron tubes in experimental physice] Primenenie elek-~ 

tronnykh lamp v ekeperimental'noi fizike. Izd. 3~e, iepr. Moskva 

Gos. izd-vo tekhniko-teoret. lit-ry, 1955, 654 p. (MLRA 8:8) 
(Electron tubes) 
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A USSR/Optics - Photometry, Colorimetry, and- Illumination Engineering, K=10 


- Abst Journelt Referat Zhur - Fizika, No 12, 1956, 35947 


Author: Bonch-Bruyevich, A. M., Tmas, Ya. A. 


Instituticn: None 


Mtie3; Method of Recording Rapidly-Varying Processes With the Aid of 
Inertia Receivers 


Original a : 
Periodical: Izv. AN SSSR, ser. fiz., 1955, 19, No 1, 54-55 


Abstract: A method is proposed with which it is possible to observe without 
distortion radiation signals in that case, when the duration is 
- considerably- smaller than the time constant of the radiatien ree 
ceiver. This is accamplished with the aid of suitable correction 
of the electric signal of the receiver before it is recorded. 
The frequency characteristic of the correcting network is given 
for a receiver having an exponential response. 
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Abst Journal: Referat Zhur ~ Fizika, No 12, 1956, 35947 


Abstract: It is shown that the correction is accompanied by an increase in 
the fluctuations of the voltage at the output of the device by a 
factor equal to the reduction of the effective time constant. The 
method was experimentally checked using a bolometer with a time 
constant of 0.003 sec as a radiation receiver. Using such a xee 
ceiver, a jation signal of rectangular form with a duration a? 
3 millisecond was recorded with almost no distortian. 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210008-2" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210008-2 


ISTATEIOR TS EYER RUL AT thes ae DS POETS ESTING, PAREN BTU PSSM A NISTEN WANS Da EY EEA oes SN SIRS Se ste ea 


USSR/Physics - Optics FD-3L39 
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Card 1/1 Pub. 153 - 14/19 

Author : Bonch-Bruyevich, A. M.; Molchanov, V. A. 
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Title Diffractional modulator of light | 


Periodical : Zhur. tekh. fiz-, 25, No 9 (September), 1955, 1653-1658 


Abstract : he authors state that high-frequency modulators of light of various types 
are used to measure the velocity of light, to determine distances, to study 
the duration of the excited state of molecules, etc. In the diffractional 
nodulator use is made of the periodic variation of the intensity cf light 
in diffractional maxima during diffraction of light on standing ultrasonic 
waves. In the present work the authors’ aim is to find the most favorable 
conditions for the modulation of light and to clarify the peculiarities of 
operation of the ultrasonic modulstor, noting that the complexity of the 
phenomenon of light diffraction on standing waves does not permit one to 
obtain by analytical means the necessary notions concerning the real charac- 
seristics of a modulator. They discuss standing ultrasonic waves in cu- 
vette for various sources, the variation in depth of modulation of light 
az function of frequency of voltage strength imposed on quartz, and graph 
of variation of shift of phase between light signals passing through vari- 
ous portions of the witrasonic field and through a modulator. Ten refer- 

ences, mostly Western. 
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Author : Bonch-Bruyevich, A. Me 
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Title : A possibility of the construction of amplitudinal analyzers 


Periodical : Zhur. tekh. fiz., 25, No 13 (November), 1955, 2397-2398 


Abstract : The author states that devices permitting one to investigate the amplitude 
distribution of pulses (so-called amplitudinal analyzer) represent an es- 
sential adjunct to many physical experiments. Inspite of the fact that 
many different systems of amplitudinal analyzers have been proposed, inter- 
est in new devices of such a kind has not diminished. This is connected 
with the fact that each system possesses more or less deficiencies limiting 
their applicability, and also with the fact that none is universal. Therefore 
the author considers that any new amplitudinal analyzer including new pos- 
sibilities should be of interest. He presents his block diagram of a two- 
step analyzer illustrating the principle of its operation. A more detailed 
description of the circuit and characteristics will be given in a separate 
work. -No ref. 
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BONCH-BRUYRVICH, Mikhail Aleksandrovich, inzhener; PISTOL' KORS) A.A; 
VOLOGDIN, V.P. [deceased]; KUGUSHRV, A-M., professor; HIKITIN, W.A., 
professor; OSTROUMOV, B.A., professor; OSTRYAKOV, P.A., professor 
[deceased] ; —BRUYEVICH, A.M., dotaent; ZENDEL', P.Ye., 
tekhnicheskily re r) ° 


{a collection of works] Sobranie trudov. Moskva, Izd-vo Akademii nauk 
SSSE, 1956. 526 Pe (MLEA 9:10) 


1. Chlen-korrespondent AN SSSR (for Bonch-Bruyevich,M.A., Pietol'kors 
Vologdin) : . 
(Radio) 

(Bonch-Bruevich, Mikhail Aleksandrovich, 1888-1940) 
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4 BONUH-BRUYEVICH, A.M.; MOLCHANOV, V.A. 


A new optical experiment on relativity. Opt.i spektr. 1 no.2: 
113-124 Je '56. (MLBA 9:11) 
(Light--Speed) (Relativity (Physics)) 
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2  Bon-Bruyevich, A. M. 


Development of the fluoremetric method of analyzing the duration of the 
excited state of molecules , 


Usp. Fiz. nauk, 58/1, 85-110, Jan 1956 


In studying intermolecular processes by methods of luminescence, various 
brightly fluorescing dyes are used, The quantum output of these dyes is 
usuaily equal toa unit of energy. Fluoremeters were designed to measure 
the luminescence of these dyes. Some operational characteristics of well 
known fluoremeters (such as. Galanin's, Birksa's, Balleya and Kollefson's 

and Schmillin's) are discussed and a new phase fluoremeter is described 
which gives a higher precision in measurements and permits the duration of: 
fluorescence to be studied at a low or wean luminescence. Fourty-cight 
references: 1 Eng., 1 Fr., 10 Germ.,.18 USA, 18 USSR (1926-1953). Diagrams; 
graphs; tables, mas. 


2 -’ Institution: 
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SUBJECT USSR / PHYSICS CARD 1 / 2 PA - 13505 
" AUTHOR BONG-BRUEVIG, A.M. 
TITLE The Experimental Verification of the Independence of the Velocity 
of Light with Respect to the Velocity of Motion of the Radiation 
Source Relative to the Observer. 
PERIODICAL Dokl. Akad. Nauk, 109, fasc.3, 481-484 (1956) 
Issued: 9 / 1956 reviewed: 9 / 1956 


The direct proof of this independence is based upon the comparison between the 
time of passage of light through a certain length L in the case of two different 
velocities of the radiation source. Such an experiment has hitherto not been 
undertaken because of the great technical difficulties it entails. The difference 
of time of passage through L was measured by means of the phase method for 
measuring small intervals of time. Before passing through L light intensity was 
modulated with the frequency F = 12 ke by means of a diffraction modulator with 
standing ultrasonic waves in a liquid. At first a modulator with one radiator 

and later one with two radiators of ultrasonic oscillations was used. According 
to ballistic theory, but not according to the theory of relativity a phase shift 
ought to occur after the passage through L. 

As movable radiation sources the right and the left equatorial solar edge might 
be used, the velocity difference amounting to at least 3,5 km /sec. The observed 
track with L = 2000 m was on the site of the observatory of Pulkovo. For the de- 
termination of the very small phase differences A ty = 15.107 '2 sec, which ought 
to occur according to the ballistic theory, the phasometric part of a fluorometer 


af a 
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Dokl.Akad.Nauk, 109, fasc. 3, 481-484 (1956) CARD 2 / 2 PA - 1305 


with high resolving capacity was used. The admissibility of the use of mirrers 

in the experimental arrangement is based upon the interference test by TOLMAN 
with solar rays and upon other tests concerning sun rotation. 

Measuring consisted in oberserving recordings of the apparatus at the output 

of the phasometer when light at first of the one and then of the other equatorial 
solar edge was directed towards the basis (by a suitable position of the caelo- 
stat mirrors). The phase difference on transition from one to the other soler 
edge was together measured 1700 times, The statistical treatment of the measuring 
result furnished the value At, = 4,4.107'? — 


as the most probable difference of time during passage of the light through the 
base, the average quadratic deviation herefrom amounted to 


-12 
5,1.10 sec. 

The result found here corresponds to the assumptions made by the theory of rela- 
tivity, whilst the result predicted by the ballistic theory is far beyond the 
limits of errors. Thus, as far as the author knows, the second postulate of the 
special theory of relativity was directly confirmed for the first time by com- 
parison of the velocities of the light rays originating from light sources 
moved with different velocities. (Apparently the author knows nothing about the 
double star tests made by Ritz. - The reviewer). 
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Inst imeni Vavilov; Prot No 9P, 15 Feb 58. 
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BONCH-BRUYEVICH, A.M. 


Treatment of the results of a direct experiment proving the 
independence of the speed of light from the source rate of 
radiation. Opt. 4 spektr. 2 no.l:141-142 Ja '57. (MLRA 1022) 


(Light-~Speed) 
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AUTHOR: BONCH-BRUYEVICH A.M. » SOLTAMOV ,U.B. 
TITLE: fhe Study of Transistor Characteristics with Oscillographic 


Characteriograph. (Issledovaniye trangistorov na ostsillo- 


PERIODICAL: Radiotekhnika i Elektronika, 4957, Vol 2, Nr 3» PP 344-316 


(U.S.S.R.) 
Received: 5 / 1957 Reviewed: 7/ 1957 


Lecture delivered at the All-Union Conference for Semiconductors in 
November 1955 at Leningrad. 
In practice it is of importance to obtain volt-ampére characteristic 
families of the transistor, especially those which are obtained with~ 
in a wide range on the oooasion of the modification of the current 
flow within the circuit of its electrodes and on the occasion of 4 
modification of the voltage within a wide range. Moreover, it is not 
less important to investigate the influence exercised by temper- 
ature on the operation of transistors. The devices existing for this 
purpose are either simple but jnacourate or universal amd rather 

too complicated. Here an oscillographic charaoteriograph is described 
which was constructed for this purpose and is meant for the ob- 
servation of the charnoteristios of p-n-p» as well as of the n-p-n 
transistors. With the help of this device all four families of 
static transistor characteristics can be observed. From the curves 


ABSTRACT: 


Card 1/2 
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PA - 2591 
The Study of Transistor Characteristics with Oscillographic 
Charaoteriograph. 


shown here it is possible to determine to what extent parameters 
change with temperature and how to choses the mode of operation at 
the initial stage so that a change of temperature causes no 
disturbance of the normal operation of the scheme. This device 
makes it possible to accumulate a great quantity of statistioal. ma~ 
terial within a relatively short time, which 4s indispensible for 
the study of characteristics and is of advantage for laboratory 
work, (5 Illustrations and 3 Citations from Slav Publications). 


ASSOCIATION: Not given 
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(Nekotoryye voprosy primeneniya poluprovodnikovykh bolometrov, 
Russian). 

Radiotekhnika i Elektronika, 1957, Vol 2, Nr 3, pp 317 < 322 
(U.S.S5.R.) 
Received: 5 / 1957 Reviewed: 6 / 1957 


Lecture delivered at_the All Union Conference for Semiconductors 
in November 1955 at Leningrad. 

The nonselective semiconductor bolometers and thermoelements 

used at present do not facilitate the possibility of investigating 
phenomena which develop within a time of less than some milli- 
geconds. To remove this drawback the authors coupled an inert 
receiver with a special correcting electric circuit. This is done 
in such a way that the common transition characteristic of the 
neat receiver and the correcting cirouit coincide with the trans- 
ition characteristic of the heat receiver with the lower inertia. 
This algo reduces the errors committed on the occasion of the 
investigation of rapidly changing processes. Introduction of the 
correcting circuit makes it also possible to reduce the effective 
time constant up to any value. This is, however, accompanied by 

a reduction of the threshold sensitivity of the measuring device. 
The other method, however, of reducing the inertia of the re- 
ceiver, namely the increase of its heat emission, also leads 


APPROVED FOR RELEASE: 06/09/2000 


CIA-RDP86-00513R000206210008-2" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210008-2 


Some Questions of Application of Semiconductor PY - 2592 
Bolometers. 


to a reduction of threshold sensitivity. As, jowever, reduction 

in the latter case takes place independently of the appearance of 
the spectral distribution of bolometer noise, threshold sensitivity 
in the first case changea in dependence on this spectral distri- 
bution. Reliable determination is obtained only by experiment. 


In conclusion it can be said that the method of correction is 

not inferior and in some cases aven more advantageous than the 
method of increasing heat emission. At the same time, however, the 
first method is more simple and elastic and facilitates the 
modification of the effective value of the time constant in de- 
pendence on the duration of the process. 


(2 illustrations and 3 citations from Slav publications ) 


ASSOCIATION: Not given 

PRESENTED BY: 

SUBMITTED: 

AVAILABLE: Library of Congreas. 
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AUTHORS :’ Bonch-Bruyevich, A.M. and Soltamov, U.B. 120-4-12/35 
TITLE; ~~ An Oscillograph for the Investication of Transistor 
Characteristics (0stsillografichesidy kharakteriograf 
dlya issledovaniya tranzistorov) 


PERIODICAL: Pribory i Tekhnika Eksperimenta, 1957, No.4, 
pp- 46 - 49 (USSR). 
ABSTRACT: <A laboratory oscillograph is described which enables the 
characteristics of point and plane transistors to be displayed 


On a CRT screen. For studying point triodes, a voltage pro- 
portional to i, , the emitter current, or to i, , the 


collector current, is switched to the horizontal input of the 
oscillograph, and a voltage proportional to Uns the emitter 


voltage, or u, , the collector voltage, is switched to the 


vertical plate. This allows the following families of curves 
to be observed: 


wy ~ U3 Cg i. = const Gr) 


u 


Uy u,(45 | a const (2) 
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5 - An Oscillograph for the Investigation of Transistor Characteristics. 


uy = v, (4) const (3) 


We = uCidl + = const . (4) 
3 


For studying plane triodes, a voltage proportional to u, or 
a5 is switched to the horizontal input, and a voltage 
proportional to i, or U, is switched to the vertical. This 


allows the following families of curves to be observed: 


us vs(a,>| i. const (5) 

i, = i,.(a,)| 4, = const (6) 
3 

ss a u, (4) | U7 const (7) 


= i,G, I 4 const (8) 
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An Oscillograph for the Investigation of Transistor Characteristics. 


There are 3 figures and 8 references, 2 of which are Slwic. 


i i i linin 
SOCIATION: Leningrad Polytechnical Institute im. M.I. Ka 
a (Leningradskiy politekhnicheskiy institut im. 
M.I. ia 
SUBMITTED: August 1, 1956. 
AVAILABIE: Library of Uongress 
Gard 3/3 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210008-2" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206210008-2 


ee eS VEE Rie eek CL 7S 


Fe Tee I a FOE EROS EE IAS 
SUBJECT: USSR/ Luminescence 48-4_4O/43 
Sie AUTHORS: Bonch-Bruyevich A. M., Tishchenko G.A. and Feofilov P.P. 
ON ee 
TITLE: Luminescence Duration of Color Centers in Ionic Crystals 
(Dlitel'nost' lyuminestsentsii tsentrov okrashivaniya v ionnykh 


kristallakh) 


PERIGDICAL: Izvestiya Akademii Nauk SSSR, Seriya Fizicheskaya, 1957, 
Vol 21, #4, p 590 (USSR) 


ABSTRACT: The application of a new fluorometer "GOI" possessing a high 
resolution capacity and relatively high sensitivity to light 
made it possible to investigate the luminescence duration 7 
of complex color centers in ionic crystals of LiF; NaF and 
CaF,. Investigated crystals were colored both photochemically, 


by means of hard radiation, and in the additive way (CaF,). 


In all cases the luminescence duration at room temperature was 
of the order of 1078 to 10-9sec and did not depend on the mode 
of coloring, intensity and wavelength of excitation light. 


Two types of color centers were observed in LiF crystals sub- 
Card 1/2 jected to the action of X-rays. They differed in their 
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TITLE: Luminescence Duration of Color Centers in Ionic Crystals 
(Dlitel'nost' lyuminestsenteit tsentrov okrashivaniya v 
' jonnykh kristallakh) 


luminescent spectra, orientation character determined by 
means of polarization measurements, and duration of lumines- 
cence. The luminescence durations are also different in two 
related types of luminescent color centers in CaF, crystals 


(rea" and "blue" centers). 


Luminescence duration of color centers does not change prac- 
tically at temperature decrease down to 90°K and falls during 
crystal heating. The @=decrease is caused by thermal quench- 
ing and is not connected with the irreversible process of 
thermal destruction of luminescent centers. 
The measurement of T-values together with absorption spectra 
make it possible to determine the concentration of color 
centers and energies of their oscillators. 
No References are cited. 

INSTITUTION: Not indicated 

PRESENTED BY: 

SUBMITTED: No date indicated 

AVAILABLE: At the Library of Congress. 
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51-4 -3~-2/30 
AUTHORS: Bonch~Bruyevich, A.M. and Yelizarov, A.V. 
TITLE: Double Iuminous Layers in a High-Frequency Discharge 
in Hydrogen. (Dvoynye svetyashchiyesya sloi v 
vysokcchastotnom razryade v vodorode. 


PuURLQOICAL: Optika i Spektroskopiya, 1955, Vol.IV, Wr.3, 
pp .289--295 (USSR). 


ARSPRACT: The presence of luminous layers in high-frequency 
discharges in light gases (hydrogen and helium), 
each of these layers consisting of a pair of syn- 
metrical luminous disks separated by a dark space, 
was reported in 1928-31 (Refs.1~3). Double luminous 
layers in hydrogen were observed in a wide range of 
pressures (from tenths to tens of mm Hg) and a wide 
range of frequencies from 100 kc/s to 10 Mc/s. Such 
layers were found in discharge gaps of various 
geometries, both with external and internal electrodes. 
It is assumed that appearance of such layers is related 
to some properties of high-frequency discharges or to 
peculiarities of discharges in light gases. The 
present paper reports new data obtained in connection 

Card 1/5 with the study of the modulation characteristics of 
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Double Iuminous leyers in a High-Frequency Discharge in Hydrogen. 


Card 2/5 


emission of a high-frequency discharge in hydrogen. 
The apparatus used is shown schematically in Fig.l. A 
glass discharge tube (P in Fig.1) was used with internal 
or external electrodes and was filled with hydrogen 
obtained by electrolysis. A high-frequency generator 
(f in Fig.l) produced a signal of 1 to 10 Mc/s. 
Voltage across the electrodes couid be varied from 

0 to 2000 V and the distance between the electrodes 
could be extended up to 100 mm. An image of the 
luminous layers was projected on to the entrance slit 
of a spectrograph (C in Fig.l). A photomultiplier, 
an amplifier and a valve voltmeter were used to record 
amplitudes of the harmonic components of modulation of 
the emission intensity. By means of two slits a 
portion of the discharge gap about 4 mm wide could be 
selected for modulation studies, Vig.2 shows photo- 
graphs obtained cn varying the current density in the 
discharge tube. At sufficiently high current 
densities (5 x 10772 A/em2) the discharge gap was 
filled by a uniformly emitting colum. Decrease of 
the current density produced first a dark space in the 
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51-4 .3--2/30 
Double luminous Iayers in a High-l'requency Discharge iu Hydrogen. 


middle of the discharge gap (Fige2a), then a double 
luminous layer (Fig.2b). With further decrease of the 
current density an increasing number cf double layers 
(Fige2, v, g, ad) was observed, On decrease of the 
current density below a certain value the discharge 
takes up the form shown in Fig .2e. Replacing of 
internal by external electrodes does not affect the 
complex structure of the middle portion of the dis- 
charge. Various extemal influences (e.g. an earthed 
electrode placed outside the discharge tube, change of 
the interelectrode distance, or application of a 
magnetic field normal to the tube axis) cause 
displacements (or increase of the number) of double 
luminous layers without affecting the distance between 
the two luminous disks of which each such layer cm- 
Sists. This distance between the disks decreases with 
increase of hydrogen pressure (Fig.3). Fig.4 shows 
the emission spectra at 10 Mc/s of a double luminous 
layer (Fig.4a), a nearelectrode portion of the 
discharge (Fig.4b), and a central portion of the 
discharge in the absence of double luminous layers 
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51-4 32/30 
Double Iuminous Layers in a High-Frequency Discharge in Hydrogen. 
(Pig.4v).  Fig.5a shows distribution along the 
discharge-tube axis of the mean value cf the emission 
intensity (1) and of the first (I,) and the 


second (I) harmonics of modulated emission by 


discharges with dark spaces in the middle (see Fig.2a). 
Fig.5b gives sixilar curves for a discharge with a 
Single double luminous layer (showm in Fig.2b), while 
Fig.5v and Fig.6 give similar curves for discharges 
with two double layers (see lig.@v). I% is found 
that emission from the disks of which the luminous 
layers are composed is modulated in anti-phase with 
the applied voltage. A tentative explanation of the 
effects observed is proposed. Double luminous layers 
arise in the regions with high field intensities. On 
lowering of the discharge~current density, the field 
intensity in the middle (dark) portion of the discharge 
gap Way rise, The double structure of luminous layers 
is ascribed te the presence of a potential well between 
the two disks. the edges of this potential well 
Card 4/5 correspond to the positions of the two luminous disks. 
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full theory of the double luiino 
into account the presence of 
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_ Bonch-Bruyevich A.H., Grishin, Ye.S., 48-22-5-16/22 
oltamov, U.B,. 


Utilisation Possibilities of Cathodic Conductance for 
Amplification of Electricul Signals. (0 vozmozhnosti 
primeneniya katodoprovodimosti dlya usileniya elektricheskikh 
signalov) Data from the VIII All Union Conference on 

Cathode Electronics, Leningrad, October 17-24, 1957 
(Materialy VIII Vsesoyusznogo soveshchaniya po katodnoy 
elektronike, Leningrad, 17-24 oktyabrya 1957 g.) 


Izvestiya Akademii Nauk SSSR,ySeriya Fizicheskaya, 1956, 
Vol. 22, Nr 5, pp. 605-606 (USSR) 


If a semi-conductor is irradiated by electrons, while a 
pen-transition is in the vicinity to which an inverse 
voltage U, is applied (figure 1), the appearance of an 


emitter amplification in the p-n-transition can be observed. 
This consists of the induction of a current i. of minority 
carriers, which is greater by a factor of & than the current 
of the exciting electrons. This happens only under certain 
conditions, if<1, The emitter amplification mentioned 
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“Utilisation Possibilities of Cathodic Conductance for Amplification 

of Electrical Signals. Data from the VIII All Union Conference on Cathode. 

Electronics, Leningrad 
Gan be used for recording electron currents; this is 
true for the increase of the transconductince of electron 
valves. For this purpose the metal anode of the valve is 
to be replaced by a semiconductor with a Fen transition 
situated neur the surface directed towards the cathode. 
An inverse voltage is to be applied to the transition. 
Figure 2 shows the amplification cascade of such a valve 
in & diagram. The general dependence of the current i 
on the feeding voltage Up of the p-n transition is shown on 


figure 3. Here the anodic current in has been chosen as a 


parameter, The working-out of the mentioned valve requires 
many additional examinations concerning stability, temperature 
range, and so on. In the discussion of this paper M. I. 

Sa auskidy NW, Ly Yasnopol'skiy, U.B. Sinel'nikov, as well as 

the last- mentioned author took part. There are 3 figures 

and 1 Scviet reference, 


is Semiconductors---Performance 2. Secondary emitters--Performance 
Card 2/2 3. Cathodes (Electron tubes)~-Electrical properties 4. Electron 
amplifiers..—Applications 
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AUTHOR: _Bonch-Bruyevich, A.M. SOV/1 20-59-2175 

TITLE: yaric Eres urenres™ ane” Exper imonte Physics (On the 
Hundredth Anniversary of the Birth of A.S. Popov) 
(Radioelektronika 4 eksperimental‘naya fizika (K 100- 
letiyn so dnya rozhdeniya A.S. Popova) 


PERIODICAL: Briers 4 tekhnika eksperimenta, 1959, Nr 2, pp 3-7 
USSR 


ABSTRACT: The development of radio technology is traced back to 

the original work of A.S. Popov in 1889-1895. Popov 

was concerned with the transmission of electrical 
signals without wires. the importance of this brancn 
of science to the development of atomic physics, 


nuclear physics, radio astronomy ete is emphasised. 

The history of the subject is priefly sketched. No 
original material is included. 

Card 1/1 There is 1 photograph, 0 references. 
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AUTHORS: Bonch-Bruyevichs..A.M.s and Kovalev, V.P. 
TITLE: Fluorome tric Measureiients on Low Modulation Light Stream 
(0 fluorometricheskikh izmereniyakh na nizkoy modulyatsil 
svetovogo potoka) 


ika eksperimenta, 1959, Nr 2, PP 49-52 


ABSTRACT: This paper erence on Luminescence, 

Leningrad, nsing device of 

a low-freq - the instroment 
is designed to i he 10-3 
to 10~7 range by P 
is discussed as an aid Several 
fluorometers have been described for use in fluorescence 
decay measurements (Refs 1-6), They all use the 
principle of measuring the phase lag g between the 
fluorescent signal and one of the harmonics (usually the 
first) of the exciting light; they work at high 
frequencies (5-25 Mc/s) and measure decay times in the 
range 10-7 to 10-10 sec, (Ref 7). The method is of high 
sensitivity even if the modulator is inefficient, because 
phase-sensing devices have narrow pass-bands; weak 
fluorescence can therefore be used. The same advantages 
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Fluorometric Measurements on Low Modulation Light Streen 
ersist even when the decay times are longer, when the 
prightness in fluorescence kinetics work may De too Low 
for study by other methods.» The modulation frequency 
must here be comparatively LoWe The reason is that the 
relative error in the measured exponential decay time Vv 
is. given by? ‘ 

AY. er (1) 
on of the phase detector; the 
to t= 1/2NFM- To remove 

ntial decays we have to measure 
the decay 
compare the mo 
fluorescent radiations. 
is called a Low-frequency fluorometer. An intense 
Light source, amplitude-modulated, is required in order 
the sensitivity) the passband of the phase 
We have used a high- 
pressure mer 3 250) and have modulated the 
current drawn hunt resistance (Fig 1). 
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30V/120- 59-2-14/ 50 
Fluorometric Measurements on Low Modulation Light Stream 

the same order as that found with high-frequency 
fluorometers, (Ref 7). An increase in resolving power 
is desirable, because 4t would enable us to study fast 
decay processes with much higher light fluxes than are 
possible in high- fluorometers. A modulation 
method of measuring pha j In this 


switching is sync 

calibrated phase 

is illustrated by Fig +. Here a 

at different times to record the two § 


output signal from the phase detector 
frequency. The noise will not affect the rea 
its duration is greater than the switching period. 
This is a complete translation apart from Figs 3 and he. 
cara 5/6 
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Bonch-Bmyevich, A.M., Karazin, I.¥,, Molchanov, V.A., 


“ant “SHIPOKOV SVT 


An Experimental Model of a Phase Fluorometer 
(Eksperimental'nyy obrazets fazovogo fluorometra) 


nen aee tueeay ee i tekhnika eksperimenta, 1959, Nr 2, pp 53-56 


ABSTRACT: 


Card 1/8 


This paper was read at the VI Conference on luminescence 
in Leningrad. The instrument was exhibited at the 
Brussels Exhibition in 1958. A finalized laboratory 
model of a new phase fluorometer is described. The 
phasemeter section has a resolution of 0.1°, which 
corresponds to 2x10-11l sec at the modulation frequency 
used. The sensitivity to light is high, and is such that 


emissions many orders of magnitude weaker than that of 
fluoresceine in alkali can be measured. Several laboratory 
fluorometers have been described for measuring 
fluorescence decay times in the 10-8 - 10-10 sec range, 
(Refs 1-5). The methods are based on measuring the 
phase difference £ between the emission and the 
exciting light. The exponential decay constant 7 is 


related to @ by 
2N FU = tan @ 
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where F is the modulation frequency. In 1954 the 
authors designed a phase fluorometer in which many Sources 
of error were eliminated; a phase detector, and other 
devices to facilitate the measurements, were incorporated 
(Refs 6-8). The instrument described here has been 
designed on the basis of four years' experience with the 
1954 instrument, and in certain respects differs 
considerably from that instrument. The instrument 
consists of two main parts, both of which are built into 
the same console, namely the optical section and the 
phasemeter system (Fig 1). The apparatus includes units 
that Supply the phasemeter, control the modulator, feed 
the amplifiers, ete, The optical system is fitted on a 
horizontal table and is divided into three sections 
closed by light-~tight covers. The phaSemeter system is 
installed in the vertical rear section; the stabilized 
Supplies (rectifiers, etc) and the modulator unit are 
fitted in the base of the console. The resolution is 
about 0.19, The minimum error of a Single measurement of 
‘vt for a bright emission (for low noise levels) is less 
than 2% (apart from systematic eIrors); the general 
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An Experimental Model of a Phase Fluorometer 
errors are 
5% at ¥ = 107-9 to 10-8 sec; 
10% at T= 5.10719 to 5.1078 sec; 


20% at ¥ = 2,5.10-10 to 10-7 sec, 

The high sensitivity to light enables one to use 
emissions that are 3-4 orders of magnitude weaker than 
the emission from a 10-4™ solution of fluorscein in 
alkali, The error increases as the brightness 
decreases, The light source is a high-pressure mercury 
are SVDSh-250 (Fig 2). A diffraction modulator is used 
to modulate the light flux, for which purpose we have 
used standing waves generated by a barium titanate plate, 
(Ref 9) in aqueous ethanol (1785, The plane of the 
exit slit can be projected in magnified form on a special 
fluorescent sereen (Fig 2) during adjustments; the 
modulator can thereby be adjusted for visible or ultra- 
violet light, Instability caused by incorrect beam- 
Splitting (Ref 10) is avoided by inserting filters 

c Separately in the two channels, The light entering the 

ard 3/8 sample channel (some 95% of the total output from the 
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modulator) enters the middle section of the instrument 
and strikes either a scatterer or the specimen, The 
scattered exciting light is used in Setting-up; normally 
the fluorescence is recorded by a photomultiplier 
(FEU~18, FEU--19, FEU-22 or FEU-25), whose output feeds 
the specimen channel. The scatterer and the sample are 
fixed to a moving table. A filter is fitted between the 
Sample and the multiplier to cut out the exciting light, 
The table is driven by a motor, and can turn or 
reciprocate. Twelve stops give positions where the table 
comes to rest. At each stop position a neutral filter 
is automatically inserted in the exciting beam. These 
filters are used to match the intensities of the exciting 
and fluorescence beams roughly, in order to avoid 
amp1itude-dependent phase errors caused by the photo- 
multiplier (Ref 8), These neutral platinum filters are 
contained in a special holder, and any appropriate number 
of them can be introduced with the cover of the section 
closed. The filters ape Such as to give a maximum 
attenuation of about 10+, and to match the intensities to 


about 20%, The phasemeter system is a symmetrical 
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An Experimental Model of a Phase Fluorometer 
two-channel one (Fig 3). The signals are amplified at 
two frequencies (436 and 25 ke/s). The system enables 
one to select the best operating frequency 
(6,540.15 Mc/s) and to keep it constant within the 
Stability of a quartz oscillator. To this end the 
frequency of a tunable oscillator (Fy, = 4.018t0.150 Mc/s) 
is heterodyned with quartz oscillators (Fo = 2.5 Mcps and 
ee 2.282 Mc/s) in two mixers, The output from one 
mixer (F,+Fo) is fed to the modulator, whilst the output 
from the second mixer is doubled in frequency (because 
the light is modulated at a frequency double that of the 
Supply voltage) and is fed to the first mixers in the two 
channels. The first working frequency is thus 2(Fo-F3), 
which does not depend on Fj; its stability is 
determined by the stabilities of Fo and F3 only. The 
second working frequency is correspondingly stable. Any 
change in phase at one of the inputs is accompanied by 
an equal change of phase difference at the outputs of the 
amplifying channels. The quartz oScillators increase 

Card 5/8 the stability of the phase reading and of the calibration 
of the phase shifters (which work at 25 ke/s) without 
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substantially increasing the complexity. Bridge-type 
phase-shifters are used; the output voltage is not 
affected by changes in the phase shift. One channel has 
an uncalibrated phase-shifter with a total range of 3600 
(it is used to set the zera on the exciting light); the 
other channel has three standard decade shifters, with 
Steps of 100, 10 and 0.19 respectively. These three 
units provide a shift of 180° in equal steps. A phase- 
shift cutout is fitted, to remove the shift introduced by 
these units, The cutout is operated manually or 
automatically when the zero is being set. In this way 
% can be measured repeatedly without disturbance to the 
knobs on tha phase-shifters; this improves the 
convenience and the accuracy. The automatic gain 
control keeps the signal level constant in parts of the 
circuit where amplitude-dependent phase errors are most 
likely (Ref 6). The AGC stages are designed not to 
produce parasitic phase shifts for input signals within 
the range 50 wy (threshold) to 50 mV, (Ref 8). The 
Card 6/8 control coefficient of the AGC system is about 5000, 
The manual gain control is used to prevent overloading 
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on bright emissions, Electronic voltmeters in the AGC 
circuits indicate the signal levels; these meters are 
used to equalize the signals in the two channels roughly. 
There are two output indicators, namely an oscilloscope 
and a phase-sensitive detector with a meter. The 
oscilloscope is used only for rough measurements, and to 
indicate the noise level. The phase-sensitive detector 
is used as a null indicator. The time-constant and 
Sensitivity of this detector are adjustable; the values 
are chosen in accordance with the noise level. So far 
aS we are aware, this is the first fluorometer to have 
reached a finalized laboratory form. D.N. Kaydinov and 
M.S, Gitman helped in building the apparatus and in 
designing the phase-meter sections; to them we offer 
our thanks, We also wish to thank V.P, Kovalev, who did 
much to help in finalizing the phasemeter design. 

This is a complete translation, apart from Fig 3. 

There are 3 figures and 10 references, of which 2 are 
English, 1 is German and 7 are Soviet. 


Figure captions are: Fi 1, general view of the 
fluorometer. Fig 2, 1) SVDSh-250 lamp, 2) condenser 
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An Experimental Model of a Phase Fluorometer 
system, 3) entrance slit, +) exit slit, 5) condenser 
lens, 6) exit lens, 7) modulation cell, 
8) fluorescent screen, 9) mirror used to observe 
diffraction pattern, 10) filter to select exciting 
wavelength, 11) stop, 12) beam-splitter, 
13) scatterer, 14) photomultiplier in channel II, 
15) seatterer or specimen, 16) photomultiplier in 
Card 8/8 Channel I (sample), 17) moving stage, 18) filter, 
19) lens, 20) set of neutral filters. 


ASSOCIATION: Gosudarstvennyy opticheskiy institut 
(State Optical Institute) 


SUBMITTED: June 2, 1958 
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Bonch-Bruyevich, A.M. ae / 


Ga isccwianes cant Phenomena Observed on Application and Removal 


of an Electric Field (Ob olektrolywninestsentnykh yavloniyakh pri 
vklyachenii 4 vyklyuchenii elektricheskogo polya) 


PERLODICAL: Optixa i Spektroskopiya, 1959, Vol 6, Nr 2, pp 256-257 (USSR) 


ABSURACT: The author studied flashes of electroluminescence produced by 
application and rauoval (switching on and off) of an electric field. 
A thyratron circuit was used which made it possible to apply or 
remove, or to change polarity of an electric field very qickly. ‘fhe 
electroluminescent cell was in the form of a plane capacitor of 
0.01 mm thickness, filled with ZnS-Cu,Al phosphor in cable o11. Fronts 
of the applied field palses did not exceed 1 psec but the duration of 
application of a rield could be varied within wide limits. Os cillographs 
ENO-1, SI-1 and OK-17M were used to observe luminescence flashes and 
current pulses. Luminescence flashes on application of the field were 
found to depend strongly on the state of the phosphor. After preliminary 
inadiation with red light (200 W incandescent lamp, light-filter KS-14) 
no flash was observed. As the interval of time between the moment 
when red irradiation ceased and the voltage applied was increased the 
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On “lectroluminescent Phenomena Observed on Application and Removai of an Zlectric 
Field 


flash intensity sloaly Ancroased. Subsequent applications of the 

field wore accompanied with further increaso of the flash amplitude and 
after 3-5 applications and removals of the field steady-state conditions 
were obtained. If a sample brought previously to the steady state was 
kept field-freo for a sertuin time, tne flash corresponding to the first 
application of tne field was weaker than tho flashes obteinable under 
steady-state conditions. When the field was applied in two steps of 
the samo polarity it did not produce a flash 4f the phosphor was 
previously irradiated with rad light. If two consecutive applications 
of the field were of opposite polarity the second application produced a 
flash irrespective cf whetner the phosphor was previously irradiated 
with rad light or not. The ramoval of the field was accompanied by an 
electroluminescence flash irrespective of previous jrradiation of the 
phos phor. Steady-state conditions are established after the first or 
second removal of the field, i.e. ach faster “than the steady-state 
conditions produced by switching on of the field. The rate of 
removal of the field did not affect the amplitude of luminescence 
flashes. ‘This behaviour was observed both in the blue and the green 
bands of electroluminescence. ‘The author gives a qualitative explanation 
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enomena in Blectrolusinescent Phos phors 


TITLE: On the Polarisation Ph 


PERIODICAL: Optika 4 spektroskopiya, 1960, Voi 8, Fr 6, pp 865-860 (USSR) 


ABSTRACT s Polarisation in electrolumines cent phosphors governs the magnitude 
of the field in {ndividual phosphor grains and can be divided into 
long-duration (*frosen”) polarisation, which ie retained for up to 

several hundred seconds (Ref 1) and rapid polarisation which appesra 

and decays in ® much shorter time. This rapid polarization reduces a 

electrolumines cence produced by pulses and is responsible for & 

flash on resowal of the external field. The present paper describes 

a study of the rapid polarization process 68 and electrolunines cent 

flashes in the 2n8-Cu,Al phosphor excited with pulses. The 

polarization processes were investigated by observing the form of 

the current (passing through the circuit which includes the electro- 

luminescent capacitor, ef. Fig 1) on application and removal of an 

external electric field. One of the capacitor electrodes wes 

transparent and the interelectrode separativa was 200 p. The 
card 1/2 capacitor wae filled with anS—(u,Al 4a cable oil. A resistance 
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R~ 5 kohms was included in series with the capacitor and the signal 
across R (~1 mV) was amplified and observed by means of 4 cathcde-ray 
oscillograph (Fig 2). Modified sources (GIP-1, GIS-2, 261) were 
used to supply pulees with rise and decay times of the order of 1 psec 
and amplitudes which could be varied from 0 to 360 V3 the duration 
and the repetition frequency of the pulses could also be varied 
within wide limits. Blectroluminescent flashes (Fig 2) were 

observed in the region of the green luminescence band (-v500 mp) 

by means of & photomultiplier FSU-19 and a cathode-ray oscillograph. 
It was found that the field due to rapid polarization is established 
in 10-20 psea, i.e. during & time interval several orders smaller 
than the decay time of electroluminescence. Analysis of the kinetics 
of electroluminescence decay led to & conclusion that quenching is 
produced by the polarization field acting in the direction opposite 
to the extern”] field. There are 5 figures and 9 references, 3 of 
which are Soviet, 5 Bnglish and 1 Dutch. 
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1045 times greater than the probability of correctness of 
classical lawa (Ref 9). There are 10 references, 4 of which 
are Soviet, 3 English, 2 French and 1 German. 
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AUTHORS : Bonch-Bruyevich, A.M., Kariss, Ya.E. and Molchanov, V.A. 


TITLE: Microscopic studies of electroluminescence in ZnS-Cu, 
Al single crystals 


PERIODICAL: Optika i spektroskopiya, 1961, Vol.1l, No.1, pp.87-93 


TEXT: The authors describe apparatus for carrying out microscopic 
studies on electroluminescence in single crystals. A method of 
synchronous signal accumulation with variable phase is used, It 
was possible to study the form of the luminescent pulse in separate 
regions of the crystal and to measure their amplitude, 

Preliminary experiments demonstrated that it is possible to 
distinguish the light pulse obtained on switching on,and on 
switching off, the field in ZnS-Cu,Al single crystals, Some 
regularity was observed in the distribution of the ratios of the 
amplitudes of these pulses in different parts of the crystal. 
Observation of the electroluminescence under the microscope makes 
it possible to compare characteristics of the electroluminescent 
condenser with light emitted from active parts of the crystal 


(Ref .3: K.Buttler, J.Waymonth. Brit.J.Appl.Phys., suppl. No.4, 
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33, 1955). Also, information may be obtained about the structure 
of the crystal in the emitting regions (Ref.1: J.Waymonth, 

F Bitter. Phys.Rev., 95, 941, 1954). The hexagonal crystal 

with linear dimensions of about 60 » is mounted in a mixture of 
melamine formaldehyde and resin together with two pointed 
electrodes and placed at the focal plane of the microscope 
objective and could be moved in two perpendicular directions. 

A series of square pulses with separation of 10°? sec and variable 
length and amplitude (U) were applied to the specimen. 

A diaphragm in the focal place of the eye-piece restricted the 
emitting region to dimensions of the order of 10 » which was 
controlled visually using a prism, The light through the optical 
microscope passed to a photo-electric multiplier and the signal 
from this to a special monitor stage. This stage only transmitted 
the signal in the short time to remaining in the time t1 from 
the moment of application of the voltage to the sample. 

ty is smoothly changed from tj, min ™“10-15usec to 

ti max 2 t' synchronously with the voltage change of oscilloscope 
scanner. The period of this variation (Tj) is much greater than 
Card 2/6 
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the period of the alternating Siena taken from the photo 
multiplier load (in this case: 10% times), The time constant of 
the integrating circuit (tj) following the monitor stage was 
selected such that Ty & 11 (Tp). This significantly reduces 
the interference and slightly distorts the signal. The generator 
26-WU (26-1) and the phantastron ensure that the monitor stage and 
pulse generator are synchronized. Fig.l shows the block circuit 
diagram of the apparatus for observing luminescence under the 
microscope (1 - sample; 2 - objective 40x; 3 - filter; 

4 - diaphragm; 5 and 6 - eyepieces 15x). The phantastron controls 
the voltage form of the oscilloscope: scanner and provides the 
trigger for the generator 26-I, This causes the pulse fed to the 
monitor stage to be gradually displaced in phase relative to that 
fed to the sample, With this equipment the details of the two 
light pulses are clearly revealed and their amplitude can be 
Measured, Preliminary experiments showed that close to the 
electrode whose potential was raised, the "switching on" pulse was 
larger than "switching off" pulse whilst the ratio is reversed near 
the other electrode, In the centre the amplitudes of the pulses 
are similar, The decay of luminescence in parts of the crystal is 
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compared to that of the whole condenser, In particular the 

region where only "switch ont! light pulse is observed is examined, 
It is also known that if the voltage pulse is sufficiently short 

the second light pulse is not observed. The decay of the first 
pulse being accelerated, This decay is plotted for the crystal 
near the electrode for the whole crystal and the electroluminescent 
condenser of the same crystal, The complicated type decays are all 
Similar apart from a slower fall in the condenser which may be due 
to reabsorption or crystal non-uniformities, the experimental 
Crystals being specially selected. The integrated luminescence was 
found proportional to exp (B/U,,1/2) , where U, is the applied 
voltage and B a constant, for both the condenser and the 

separate crystal, The results suggest a mechanism involving 
recombination radiation as the electrons return to a region of 
strong ionization which is in contradiction to the mechanism of 
excitation of the luminescent centres proposed by R.Zallen et al 
(Ref.15: J.Electrochem. soc., 107, 288, 1960). This point and the 
coincidence of the dependence of the light pulse amplitude on the 
pieteg amplitude for the various sections of the crystal and the 
Card 4/6 
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ae sh erences to English language publications read as 
_ arieds -Waymonth, F.Bitter, Phys.Rev., 95, 941, 1954; 

F er, J.Waymonth, Brit.J.Appl.Phys., suppl.No.4, 33, 1955; 


P Zale. Phil.Res.Rep., 11, 353, 1956; 
-Zallen, W.Eriksen, H.Ahlburg. J.Electrochem.soc., 107 ,228 1960. oe 
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AUTHORS : Bonch-Bruyevich, A.M., Kovalev, V.P., Belyayev, LM, 
and Belikova, G.S. 


TITLE; Study of the kinetics of the sensitised luminescence 
of certain additives in naphthalene crystals 


PERIODICAL: Optika i spektroskopiya, v.11,no.5, 1961, 623-628 


TEXT: Studies of photoluminescence of naphthalene crystals 
were carried out using the following activating additives; 
anthranilic acid (AK); 1.4-diphenylbutadiens-1.3 (DPB); 
1,6-dipheny lhexatraene-1.3,5 (DPH). The time of decay of the 
activating additive was measured by means of phase fluorometer, 
The crystal was excited within the absorption bands of 
naphthalene skeleton (i.e. Ag = 313 m), and the activator at 
AB = 365 m. In the case of AK molecule (which is similar to 
naphthalene) a simple replacement in the lattice of the latter was 
thought to be the most likely mechanism, DPB and DPH molecules, 
although quite different from the naphthalene molecule, were 
considered to be able to replace in the lattice two molecules of 
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naphthalene each, The molecular concentration ratis of AK/NAPH 
was 0.0002, and DPB/NAPH = DPH/NAPH = 0.0003, so that the X-ray 
measurements did not disclose any changes in the lattice 
parameters, However, the changes in the luminescence properties 
were indicative of a true solid solution. The Specific times of 
light persistence and the times of light persistence for low and 
high concentrations of activators are given in Table 1, The 
actual process of the energy migration in a crystal was explained 
as follows; during the absorption of light in the lattice of a 
molecular crystal, an exciton is formed which moves within the 
regular field of the lattice with the characteristics of a 
diffusion process, The exciton is localised in the exritea field 
near the activator, part of its energy is scattered and finally 
it is captured by the activator. Hence the total measured time 
of the persistence of light consists of three stages: 1 = tims 
of exciton diffusion; 2 - time of exciton's life in a lesalised 
state; 3 ~- specific time of light persistence of the activator. 
Each of these times was evaluated. There are 4&4 figures, 3 tables 
and 20 references; 8 Soviet-bloc, 1 translation into Russian from 
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non-Soviet-bloc publication, and 11 non-Soviet. The four most 

recent English language references read as follows: 

Ref.11: I. Birks, Phys.Rev., v.94, 1567, 1954. 

Ref. 14; ree Ganguly, N.K. Choudhury. Rev. Mod. Phys., v.31, 920. 
1960. 

Ref.15: 0. Simpson. Proc.Roy.Soc., A238, 402, 1957. 

Ref.19: D.C. Northrop. 0. Simpson, Proc.Roy.Soc., A234, 136, 1956, 
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Activator | Spec, time of light ant ea pacer a aN Ga lean 
persistence of the ts ti mn OMS ies at 
activator (sec) Ree 


‘Low concentr. | higher concentr, 
of activator of activator 


6.7 x 1079 19 x 1079 12.6 x 1lo7? 


1.5 x 1079 16.2 x 1079 13 x 1079 
4.6 x 1079 19.5 x 1079 6.9 x 10°9 
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AUTHORS: Bonoh-Bruyevich, A. M. and Molchanov, V. A. 


TITLE: Study of electroluminesoence pulses of a ZnS-Cu,Al lumino- 
phore with high copper concentrations 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizioheskaya, v. 25, 
no. 4, 1961, 482-487 


TEXT; The present paper has been read at the 9th Conference on Luminescence 
(Crystal Phosphors), Kiyev, June 20-25, 1960. The authors studied the 
characteristics of electroluminescence in the green and blue emission band 
of a 2nS-Cu,Al electroluminophore with high copper concentrations (0.2 g/g). 
The specimens were prepared by F. M. Pekerman, to whom thanks are expressed. 
The luminophore was dipped into a capacitor with cable oil, the luminophore 
was 60 » thick, the capacitor had a transparent electrode. Square-wave 
pulses were applied to the capacitor, the pulse period was 10-2 seconds, 
voltage rise and drop lasted 2-3 microseconds. Duration and amplitude 
could be varied in a wide range. The luminescence kinetios was observed by 
an oscilloscope. Results are collected in five diagrams. The drop of 
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luminesoence in the switching off and switching on pulses does not obey an 
exponential law, nor a hyperbolic one, as has been stated some time in the 
past. The drop of luminescence in switching on and switching off pulses 
to half the intensity is independent in both bands of the duration of 
voltage pulses, once these are longer than 30 microseconds. The authors 
believe that the switching off of the voltage is accompanied by a reduction 
of the luminescenoe, excited by it, in the green spectral region, and that 
this effect can be explained by the well-known mechanism of electro- 
luminescence. They conclude from results regarding blue bands that the 
excitation of this band is not assdoiated with the recombination of 
electrons. A microscopio analysis has shown that the luminescence rules 
Tepresented in the diagrams do not render the use of polycrystalline 
eleotroluminescence capacitors more complicated. There are 6 figures 

and 14 references: 6 Soviet-bloc and 8 non-Soviet-bloc. The three most 
recent references to English-language publications read ag follows; 

Ref. 5: Nudelman S8., Matossi F., J. Bleotrochen. Soo., 101, 546 (1954). 
Ref. 6: Matossi F., Nudelman S., Phys. Rev., 99, 1100 (1955). Ref. 11: 
Franke Dy, Phys. Rev., 110, 1540 (1958). } 


See ages 
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"Luminescence and induced radiation of a glass activated by neodyminun," 


The report gives the absorption and luminescence spectra of glass 
containing 0.1--10% neodymium. Stimulated emission in the region of 1.06 H, 
observed in specimens, was investigated at room and nitrogen temperatures, 


Report presented at the 11th Conference on Luminescence (Molecular 
luminescence and luminescence analysis) Minsk, 10-15 Sep 1962 
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AUTHOR: ‘Bonch-Bruyevich, As Ms 
TITLE: Excitation of electroluminophors with voltage pulsea 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, v. 26, 
no. 4, 1962, 468 - 474 


TEXT: Three types of voltage pulses were used here: (1) square pulses 
with a variable period t' which was much shorter than the sequence period; 
(2) square pulses with constant pulse width/repetition ratio (y= 0-5) and 
variable period (0.1 sec to 5 sec); (3) square pulses, in the intervals 

of which a series of short-period pulses was applied for obtaining the re- ” 
quired condition of the luminophor. 2%nS-Cu, Al luminophors with Cu con- 


4 


to 3-107? g/g were investigated with a 
capacitor containing a liquid dielectric. The green and blue luminescence 
bands (maxima at 470 and 520 ve) were studied. The optical signals of the 
luminophor were recorded by a microscope and a photomultiplier. The 
results indicate that the individual luminescent centers in the electro- 
luminophor were successively ionized. It is noted that a further 
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development of the method described here will permit a numerical wv 
assessment of the characteristics of the various stages of excitation of 
electroluminophors. fA distinction between processes of lattice ionization 

and those of energy transfer can be made by comparing the results obtained 

for the two bands by excitation with periodic pulses with y= 0.5 and with | 
pulses having short "intermediate pulses". MWVhere are 5 figures. 
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ACCESSION NR: AP3002795 $/0051/63/014/006 /0824 /0825 
AOTHOR: Bonch-Bruyevich, A. M3 Keriss, Ya. E,; Feofilov, P. P. i] 
ene ennre cern OO CCC AA f 


TITLE: Pulsations in the stimmlsated emission spectrum of neodymium in glass 
SOURCE: Optika 1 spektroskopiya, v. 14, no. 6, 1963, 824-525 


TOPIC TAGS: laser emission spectrum, neodymium glass laser, stimulated emission 
in neodymiun 


ABSTRACT: The time trace of stimulated emission in x Tae sd in various 
spectral regions has been studied in solid specimens of ordinsry and optically 
homogeneous glass, as well as in glass fibers (0.1 to 1.0 om thick) costed with 
nonactivated glass, Specimen dimensions varied from 60 to 70 ma in length and 
from 4 to 6 mn in diameter; endemirror trensparency was 4 to 6%. MPasurements 
were conducted at room temperature and 77K. A mask with two slits in the image 
plane having a spectral width of about 4 Angstroms served as a basis of compet se 
two sections of the spectrum about 20 Angstroms apart, Oscillograme were obtained 
‘hich showed unmistakably that the generation of stimlated emission does not start 
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simultaneously in different sections of the spectrum, A difference in pulse 
quantity as well as in reletive distribution of pulse intensity was observed in: 
the time trace of stimulated emission from a specimen of homogeneous 

glass, The seme held true for a neodymium glass fiber 0.5 mn-in diameter, 
Oscillograns from a solid specimen of inhomogeneous glass at 77K indicated o 
quasi-contlnuous generation without pulsations. The time trace was simllar over 
different sections of the spectrum, Attenuating oselllationa occurred at about 
200k at the same pumping energy, but these were discernible only in the first 
section of the spectrum, The spectral variations observed in the process of 
radiation zeneration in the neodymium @lass cannot be explained by thermal chenges 
in the properties of the cavity. The view is advanced that they more naturally 
could be assoctated with noneritical excitation conditions in sections of the 
spectrum near the maxciimm luminescence zone, ‘The generation wavelengths are 
throught to be determined mainly by accidentel factors, and after an interruption 
the emission starts at a somewhat changed frequency. Orig, art. has: 4 figures, 
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